Biaxial anisotropy of dog carotid artery: estimation of circumferential elastic modulus.
Experiments were performed to study biaxial anisotropy in relaxed canine carotid arteries subjected to a wide range of longitudinal lengths and transmural pressures. In order to encompass the range of vessel lengths which occurs in situ, 120 carotid arteries were studied at 20%, 40%, 60% and 80% extension relative to retracted vessel length. These studies were performed in systematically randomized order. At each length, the vessels were pressurized in steps up to 200 mmHg transmural pressure, or until the traction force fell to zero. Results showed that longitudinal extension markedly increased the longitudinal elastic modulus, but had only a slight effect on the circumferential modulus. At physiological pressures, the vessels were nearly isotropic at about 70% longitudinal extension, but were anisotropic at shorter lengths. Estimates of the anisotropic circumferential modulus by a number of simplified methods revealed that use of a 'pressure-elastic modulus' (Ep) underestimated the anisotropic modulus by 80%, but was extremely consistent. Therefore when suitably corrected, Ep could be used to reliably estimate the anisotropic modulus of carotid arteries over a wide range of pressures and vessel lengths.